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Cuctema aBTOMATNYECKOTIO

ynpasineHnsa MUKPOKJIMMATOM

B TPpeTben ouepenm
«FpPUHBUY»

TP

Angpesi Ckopoxoaos

B paHHOM cTaTbe onMcaHa cUCTEMA OBTOMATU3ALMM MHXKEHEPHBIX CUCTEM TPETbEN oYepeam
TOproso-pasenekatensHoro ueHTpa «MpuHemy» (r. Ekatepunbypr). AeTomatusaums oxeatsisaeT
cnepyoLpe CUCTEMbI 3AAHMS: BEHTUAALMIO, LEHTPASIbHOE OTOMSIEHWE, XONOA0CHABXeHHe,
d TAK)XXE€ HOCOCHbIE CTAHLMM.

ToproBo-pa3snekatenbHbIii eHTp (TPLI)
«puHBUY» — OOWH U3 JIyUIINX TOPTOBBIX
komiuiekcoB ExarepunOypra (puc. 1). Ero
BBITOTHO OTJIMYAIOT YIOOHOE PacIIonoxke-
HHUE B IIEHTPe TOpPOJa, NBYXYPOBHEBBII
mapkuHT 60s1ee yem Ha 1500 mecT, 60sb-
110€ KOJTMIECTBO Mara3nHOB, PeCTOPAHHI,
MYJTBTUIUIEKC, Pa3BIeKaTeJbHBIN LIEHTD,
coBpeMeHHBII qu3aiiH. [Tocie oTKphITHs B
2009 romy tpetbeit ouepenu TPL «['puH-
BUY» €0 IUIOLAAb Bo3pocia A0 155 Teicsay
KB. M. B ranax — orkpeitre B 2014 romy
€ro 4eTBEPTOIf ouepenu.

3AAAUYM NPOEKTA
U NYTU PELLEHUSA

I'maBHO 3anaveli co3naBaemMoit CUCTe-
Mbl aBTOMAaTM3allMU TPETbE ouepenau
TPL[ «I'punBUY» ObLIO OOBEAUHEHUE B
€IUHBII OpPTaHU3M CHUCTEM XU3HeoOec-
MEeYEHUS 31aHUS, TAKAX KaK BEHTUJISILUS,
OTOIUIEHME U XoJiogocHabxeHue. Eié on-
HOIW BaXKHOI 3amayeil ObLIO CBeAeHUE
Bceil MHGOPMALIMU OT 3TUX CUCTEM Ha K-
paH ormepaTopa (aucrieTdyepa), aHaIN3 U
(bopmMupoBaHue TIpenynpeXaeHuit 1 aBa-
PUIHBIX COOOLLIEHNI, TOMOTAIOIUX TIEP-
COHaJly OTIepaTUBHO pearupoBaTh HA He-
MOJIAlKh U HEKOPPEKTHYIO paboTy cu-
creM. B KOHEeYHOM uTOTrEe, BCE 3TU MEPbI
TOJKHBI OBLTN 00ecTieynTh KOMGbOPTHOE
NnpeObIBAHUE TTOCETUTENICH B TOMELIEHUU
TOPrOBOIO LIEHTpPA B JIIOOOE BpeMs ronia, B
JII00YI0 MOTOMY.

Bentunsunonneie yctaHoBku (BY)
3[aHUs YCIOBHO MOJEJEHbI Ha 1BE 30HbI:
BY napkunra u BY BepxHux staxeii. Bece-
ro B Tpetbeil ouepenu TPLL «'punBuu»
HacuuTbiBaeTcss 44 TPUTOYHO-BBITSIK-

HbeiXx BY, a Takxke 25 OIMHOYHBIX BBITSK-
Hbeix BY. BY napkunra BkiouaioT B ce0st
9 MPUTOYHO-BHITSDKHBIX YCTAHOBOK C pe-
KyIiepaTopoM, HarpeBaTejeM U MpeaHa-
rpeBatesieM. [laHHBIE CUCTEMBI PACIIONO-
JKEHBI, B OOJTBIIMHCTBE CBOEM, B OTHEIb-
HBIX BEHTWISIITUOHHBIX KaMepax, KOTOPbie
HAXOMATCS TIO TIEpUMETPY TapKUHTA.
BY BepxHux 2Taxkell pacrojioXeHbl Ha
NIBYX BEPXHUX YPOBHSIX 3MaHUSI U O0BEIM -
HEHBI B BEHTWISIIIMOHHBIX KaMepax B KO-
nuyaectBe oT 1 10 9 B xaxkoii (6e3 yuéra
ONIMHOYHBIX BHITSIKHBIX BY), B 3aBucumo-
CTU OT OOCTYXMBaeMbIX TTOMEIICHUII.
BY BepxHux ypoBHEil B OCHOBHOM TIpe[I-
CTaBJISIOT COOOU TIPUTOYHO-BHITSIKHBIE
YCTaHOBKU C TIpeJHarpeBaTesieM, Harpe-
BaTesIeM, OXJIaJUTeNIeM U TUTACTUHYATHIM
peKymnepaTopoMm, B HEKOTOpbix BY BMecTO
pekyrepaTtopa TpeaycMOTpeHa Kamepa
cMenIeHus (PEMPKY/ISIIIAN) M OTCYTCTBY-
eT MpeTHaTpeBaTeb.

WNunuBuayanbHble TEIUIOBBIE MYHKTHI
(WUTII) 3maHust B KOJTMYECTBE TPEX MITYK
pacrmoyioxeHbl B TapkuHre. B kaxmom
WTII Haxonutcst 3—4 OTOETBHBIX KOHTY-
pa OTOIJIEHUSs, a TAKXKE XO3SIUCTBO XO-

Puc. 1. 3paHue TpeTbeil 04epem TOProBo-pa3BreKaTeNbHoro ueHTpa « FpuHBUY»

JIOTHOW BOJIbI U TOPSIYETO BOAOCHAGXKe-
HUSL.

XOoNMOIUIbHBINA LIEHTDP PACIIONIOXEH Ha
BEPXHEM BTaxe 3MaHUsI U BKIIIOUAET B Ce-
051 3 XOJIOMMIIbHBIC MAIIIHBI TTPOU3BO/IN -
TenbHOCThIO 800 TOHH Kaxnaast, 3 «MOK-
pBIX» TPagupHU, 5 «CyXMX» TPaIUpPEH,
3 HacocHBbIe Tpynmbl 1o 3—4 Hacoca B
KaXxJoii, a TakkKe [UPKYISIUOHHbIE Ha-
COChI KOHTYPOB XOJIOIOCHAOXKEHHSI.

IToMUMO TIepeYMCIEHHBIX CUCTEM MO-
HUTOPUHTY MOAJIeKaIN 2 KaHATU3a1IMOH-
Heie ctanuu (KHC1 n KHC2) u ogHa
npeHaxkHast HacocHas ctanus (JIHC).

IMepen pazpaboTyMKaMu CTaBUJIACH 3a-
Java co3laTh CUCTEMY, KOTopas Oyjer
aBTOMAaTHUYeCKH, 0e3 yyacTusi yeJoBeKa
YIPABJISATh BCEMU MEPEYNCTCHHBIMU CH-
cTeMaMu, HabIoaaTh 3a UX COCTOSTHUEM
U IIpeynpeskaaTh 00CTyKMBAIOIIN Tiep-
coHan 00 aBapusiX, HEUCIPABHOCTIX U
MPOYMX COOBITUSIX. Bece crcTeMbl 10XK-
HbI OBITh CBSI3aHBI MEXIY CO0OIi, a ajro-
pUTMBI  PabOTBl  YCTPOMCTB  TOJKHBI
MMETh BO3MOXHOCTb MX YCOBEPIIEHCTBO-
BaHUs B OyyllieM, B 3aBUCUMOCTH OT 13-
MEHEHUSsI KOH(DUTYypalum o60pynoBaHust
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00 OT TTOXeTaHW ! KCTUTyaTallnOHHOU
CIIyXOBI.

APXUTEKTYPA CUCTEMBI
U UCNOJIb3YEMBIE
NMPOrPAMMHO-TEXHUYECKME
CPEACTBA

Hcxons u3 mocTaBieHHBIX Leieil, ObIT
BBIOpAH BapuaHT pelieHus Ha 6a3e Tpo-
MBIIIIEHHBIX CBOOOTHO TIPOTpaMMUpYe-
MBIX KOoHTpoJiiepoB Beckhoff BC/CX,
nporpaMmmHoro obecrneueHust ICONICS
GENESIS32 u ynpaBisieMbIX KOMMYTaTO-
poB Fast Ethernet cepuun EDS400A.

BriOpanHbIe OMHOKPUCTAIBHBIE KOHT-
posieper BC9020 u BC9050, a Takxke
TIPOMBINIUIEHHBIA ~ BBICOKOIIPOU3BOIU-
TeabHBI KOHTposep CX1020 mmeror
BcTpoeHHBINM Ethernet-mopT u MoryT 06-
MEHUBATHCSI MEXIY COO0 TaHHBIMU TI0
OTKpPBITOMY TTpoToK0Ty Modbus TCP -
60 mo mporokony TwinCAT ADS, kak B
Hamrem ciydae. [IpenmyrniecTBom petre-
HUs Ha BBIOPAHHBIX KOHTPOJJIEpax SIB-
JIeTcsl pa3HooOpasue MomyJaeid u X
CBEPXKOMITAKTHOE HUCIMOTHeHue (no 64
BXOJHBIX/BBIXOHBIX AVCKPETHBIX U IO
8 BXOITHBIX/BBIXOIHBIX AaHATIOTOBBIX KaHa-
JIOB Ha OOWH MOAYJIb C pa3Mepamu
12x92 MM; KpoOMe TOTO, BO3MOXHOCTH
YCTaHOBKM B 9THX e rabapurax KOMMY-
HUKAIIMOHHBIX MOMyJIeH, MOAaepKUBat0-

IIUX MMPAKTUIECKU BCE PACIIPOCTPAHEH-
HBIE TIPOTOKOJIBI). DTO TaET BOZMOXHOCTh
CIIPOEKTUPOBATh IIUTHl  YIIPaBICHUS
0ospIIMM KoJinyecTBOM BY ¢ mmpoxkum
Ha0OPOM MCTIOTHUTEIBHBIX YCTPOUCTB U
MaTInKoB. [1py 5TOM IIUTHI yIIpaBIeHUS
OyIyT UMeTh OTHOCUTEJIbHO HEeOOIbIIIe
rabapuThel, a WX MOIEPHM3AIUS CyIIe-
CTBEHHO YMPOCTUTCS 3a CYET TOTO, UTO
MPAKTUYECKH BCETa MOXHO OyIeT HalTh
MECTO JIJIST pa3MeIIeHUST JOTTOTHUTETbHBIX
MayiorabapuTHBI Momyneit. OTaeabHO
clenyeT YMOMSHYTh O TIIPOTPAMMHOM
ob6ecrieueHnu TwinCAT Ha 6a3e CoDeSys,
KOTOpOE TO3BOJSIET Pa3pabOTIMKY WC-
MOJTb30BaTh BCE MPEUMYIIECTBA SI3BIKOB
crangapra IEC 61131-3 u BbIOpaHHBIX
KOHTPOJITIEPOB.

YrpasisieMble KOMMYTAaTOPBI CepUU
EDS400A mo3Bonuiau co3math CeTb IO
TexHosoruu pesepsupoBanus Turbo Ring,
4YTO, B CBOIO OYepelb, CYIIECTBEHHO T0-
BBICUJIO OTKa30yCTOMYMUBOCTh CETH U Ha-
NEXHOCTH OOMeHa TaHHBIMU MEXTY KOHT-
poiutepamu. KoMmyTaTopsr ObUTH TOCTaB-
JIEHBI B OCHOBHBIX y3J1aX 3MaHUS (BEHTU-
JISIIMOHHBIX Kamepax ¢ HamboJsee ymoo-
HBIM PACITIOJIOXKEHNEM ), MEXKTy HUMU ObI-
JIa TIPOBe/IeHa ONTUYEeCKAast TUHUS CBSI3U.
B BeHTUISIIMOHHBIE KaMephl, HE UMET0-
e KOMMYTaTOPOB, BUTOI TTapoii OblIa
Takke npoBeneHa cetb Ethernet. CTpyk-
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— WKUTblI aBTOMATUKW.

Puc. 2. CTpyKkTypHasa cxema CUCTEMbl aBTOMATUYECKOFO YNpaBNeHNA MUKPOKNMMATOM TpeTbei

oyepeau TPL «T'puHBuY»

TypHast CXeMa CUCTeMbI aBTOMATUYECKOTO
yrpaBieHus: Mukpokiaumarom (CAYM)
Tpetbeit ouepenu TPL «['punBuu» npen-
cTaBjieHa Ha puc. 2.

SCADA-cucrema GENESIS32, xopo-
110 3apeKOMEHI0OBABIIIas ce0sT Ha IPYTUX
pearn30BaHHBIX 00BEKTaX, TO3BOJMIA Oe3
0COOBIX TPYJIOB BBIBECTH Ha IKpPaH TUC-
rnmeryepa Bce HEOOXOAMMBIE HaHHBIE C
KOHTpOJUIepOoB. Takxke MOI0KUTETbHBIMUI
dakTopaMu SBIAIOTCS yooOHasT cucTemMa
dbopMupoBaHUsI aBapuil U IpeayIpexie-
HUM, MOILIHBIA TpaduyecKuit pegakTop,
COBpeMeHHas CCTeMa JINIEH3NPOBaHUS,
HampaBJIeHHAasl Ha TTOTeHIIMAJIBHOE pac-
IIMPeHNe BO3MOXHOCTEN CUCTEMBI, TIPO-
CTOTa WCTIOJIb30BAHUS MIAOJIOHOB (TEM)
IS OMHOTUITHBIX 9KPAHOB, a MOAIePKU-
Baemast TexHosnoruss OPC obecneunBaet
MaKCUMaJIbHOE OBICTPOAEHCTBUE CUCTe-
MBI U TIPOCTOTY €€ HaJlaIKu.

OnNUCAHME
OYHKLMUOHUPOBAHUSA
CUCTEMBI

BeHTUnauma

Bce ucnomHuTeIbHBIE YCTPOIICTBA: Ha-
rpeBaTeNib, TMpeaHarpeBaTesib, OXJIaau-
TeJTb, KaMepa CMEeTIIeHUS TSI YCTAaHOBOK C
PeUMPKYISIMEH WK YaCTOTHBIN TTPUBOL
BEHTWJISITOPA JIJIS YCTAHOBOK 0€3 perup-
KYJISIIIUA — MOJDKHBI 1O 3aJlaHUI0 yda-
CTBOBaThb B TMPOIIECCE PETYIUPOBAHUS
TeMIepaTypsl. PerynmupoBaHue HOIKHO
ocyuectBasiTeest 1o I1M-3akony. s
CHIDKEHUSI Harpy3KH Ha TIPOIIECCOp KOHT-
posepa ObUTO TIPUHSTO PEeIIeHNe peatn-
30BaTh CTYIIEHYATOE PETYTUPOBAHUE, TS
4yero ObUT HAMMMCAH CIeIUaTbHBIA TTPO-
TPaMMHBIN KO, YIUTHIBAIOIINI OCOOEH-
HOCTHU KaXIoi ycTaHOBKHU. B pe3ynbrare
B onrH MOMeHT BpeMeHu [1U-perynsiTop
VIIPABIISIET TOJBKO OMHUM MCIIOTHUTETb-
HBIM yCTPOMCTBOM, OCTATbHbBIE HAXOST-
Csl B CTATUYHBIX TTOJIOXKEHUSX, 3aTaHHBIX
aJTOPUTMOM.

Kpowme Toro, mis kaxmoii mpuTOYHO-
BBITsKHOI BY mpenycMoTpeH pexum
KOMIIEHCAIIMU YCTaBKU TeMIIepaTyphl, B
KOTOPOM PETYJISITOP TO-TIpeXHeMY pabo-
TaeT Mo TeMIlepaType MPUTOKa, HO YCTaB-
Ka KOPPEKTUPYyeTCs B 3aBUCUMOCTU OT
TEeMITepaTyphl BO3AyXa B OMEIIEHWH.

M3 SCADA-cuctemst GENESIS32 ms
KaXJIOro yCTPOMCTBA, YYaCTBYIOIIETO B
peryIMpoBaHNM, JOCTYITHEI 3arperieHune,/
paspelnieHure pexuma paboThl, U3MEHe-
Hue mapametpos [1M-perynsaropa, nzme-
HEeHUEe MaKCUMaJIbHOUW TTPON3BOIUTEINb-
HOCTH BeHTIWISATOpOB. Takxke n3 SCADA-
CHCTEMBI MOXHO U3MEHSTh YCTaBKY TEM-
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CUCTEMA ABTOMATWY
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Puc. 4. Mpumep cBOAHOrO 3KpaHa ANA BEHTUAALMUOHHBIX YCTAaHOBOK, OTHOCAWMXCA K UTM (3énTbiM

LBETOM BblAeNeHbl NPeaynpexAeHNs, KPacHbIM — aBapUIHOE COCTOSHNE, 3eNeHbIM — paboyee

cocTosHue)

mepatypsl, TpPaHUIBl (HOPMUPOBAHUS
TpeaynpexxaeHU U aBapuii o TemIepa-
Type u 110 ypoBHI0 CO,, BKIIOYEHUE/BbI-
KJTIOYeHWEe W HACTPOMKHU pexXxuma KOM-
TeHCcalluN YCTaBKU U, KOHEYHO, MOXKHO
BKJIIOYATh U BbIKIOYaTh BY. I[lomumo
aroro ¢ momolrbio SCADA-cucteMbl
MOHO YBUJETh COCTOSTHHE U TTOJIOXKEeHNE
Bcex ycTpoiicTB BY, mokazaHust 1aTankoB
TeMIIepaTypsl (OT 2 10 6 IITYK Ha KAXIYIO
YCTaHOBKY, B 3aBHCUMOCTH OT THUIIA),
yposnsa CO,, nepenana naBaeHus Ha BO3-
nymHelx  GuabTpax. [Ipumep skpaHa
SCADA-cuctemsl 1 BY ¢ pekynepaTo-
pom 1oka3ad Ha puc. 3. [1o mpocrbe aKc-
MUIyaTallMOHHOU ciyx0bl Bce BY Obliu
TIOIeTIEHBI Ha TPYIIITHI COOTBETCTBEHHO MX
npuHamiexHocty K UTII, u ux ocHoB-
HbIE TTOKA3aTeIN COCTOSTHUS BBIIEICHBI B
oTnenbHbIe SKpaHHBIe (popmbl. [Tpumep
CBOIHOTO 9KpaHa MpUBEAEH Ha puc. 4.
Bce wuth ynipaBiaeHUs CHAOXEHBbI e~
peKITIoYaTe S IMU 15T 3aITycKa BEHTUIISI-
TOpOB U HacocoB BY B pyuHoM pexume,
a TakXke MHAWKAIUEeH X paboThl/aBa-
puu. L5 peryaupoBaHusi 4acTOTbl 000-
POTOB BEHTUJISITOPOB OB MTPUMEHEHBI

JacTOTHBIE peryasTopsl cepuit ACS310
n ACS150, B KOTOPBIX €CTh BCTPOCH-
HBIII MakKpoC PYYHOTr0/aBTOMAaTUYEC-
koro ympasieHus. Lutel ynpasrieHus
BY peanuzoBaHbl Ha 0a3e KOHTPOJLIEPOB
BC9050 nmu6o BC9020 (mnms BeHTWMISI-
LIMOHHBIX Kamep ¢ KojauuectBoMm BY ot 7
u 6oiee).

BHeurHuit BUI TUIIOBOTO IIUTA YIIPaB-
seHust BY nokaszaH Ha puc. 5.

UnpguBuayanbHbie TENNOBLIE
MYHKTbI

PerynupoBaHue teMmmnepaTypbl TEMJIO-
HocuTess B KoHtypax UTII peanusoBaHo
no [MN/1-3akoHny. [1jis1 KOHTYPOB BEHTHU-
JISIIUY, B KOTOPBIX TIPETyCMOTPEHO 2 pe-
TYJIUPYIOIIMX KJIalaHa, pealu30BaHO Kac-
KaJHOE peryJiupoBaHue, a TaKXe ajro-
PUTM NONAEPXKAHUS JABJIEHUSI B KOHTYpe
MyTEM YIPaBJIEHUS HACOCAMU MOAMUTKU.
Jg noanepxxaHusi TeMIepaTyphbl B KOH-
type I'BC mpemycMoTpeHa KOppeKILIUsS
YIIPABJISIOLIETO BO3AEHCTBUS HA IPUBOJ
KJlanaHa B 3aBUCUMOCTH OT TeMIIEpaTypbl
00paTHOro TerioHocuTeNs. g Bblyuc-
JICHU$1 YCTaBKU TEMIIEPATYyPbl TEILLIOHOCH -

Puc. 5. lut ynpaBnenusa ana wectm BY ¢
peunpKynauuein U 4eTblpéx BbITAXKHbIX BY

TeJs U1 KOHTYPOB TEIJIOCHA0XEHUS, a
TaKXe IS OTPaAaHUYEHUS] TeMIlepaTypbl
00paTHOro TEIJIOHOCUTENS, cOpachiBae-
MOTO B TOPOACKUE TETUIOCETU, UCTIOIb3Y-
ercs rpaduk temrepatypsl. [Ipumep rpa-
(uka nmokazaH Ha puc. 6.

Bce nupkyassuMOHHBIE HACOCHI YKOM-
TJIEKTOBAHBI YaCTOTHBIMU TIpeoOpa3oBa-
tensamu cepun ACS150. AnroputMmom
MpeTyCcMOTPpeHa paboTa HACOCOB B PEXKU-
me 1+1, TO ecTh TOCTOSSHHO paboTaer
OIWH HAcOC, a B CJlyyae BbIXOJa €T0 U3
CTpOs BKJIIOYaeTcsl pe3epBHbIA. Takxke
JUUTS KaXJI0T0 HAcOCa pealu30BaHbl MO~
CU€T 1 BbIpaBHMBAHUE YaCOB HApaOOTKU.

M3 SCADA-cuctemsr GENESIS32 no-
CTYINHBbI U3MeHeHus napamerpon [TW]1-
peryisiTopa Kaxaoro KOHTypa, MpOu3BO-
JNIUTEJbHOCTU HACOCOB, YCTABKU TEMIIepa-
Typbl, TPaHUIBI (OPMUPOBAHUS TIPEM-
YIIpEeXIeHUI U aBapuii, pexxuma padoThbl
HACOCOB TIOAMMUTKH, a TAKXKe 13 He€ MO-
JKET TIPOU3BOAUTHCS BKIIIOUEHUE/BbI-
KJItoueHue koHtypa. Kpome toro, cpen-
crBaMu SCADA-cHCTEMBI MOXHO YBH-
JIeTh COCTOSIHUE U TIOJIOXKEHUE BCEX YCT-
poiictB UTII, nokazaHus 1aTYMKOB TEM-
neparypsl U AasieHusi. B kauectse npu-
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Mepa Ha puc. 7 IpUBEAEH dKpaH IJIsT KOH-
Typa cHabxeHus BY UTII.

COOTBETCTBYIOIINE IIUTHI YIIPABICHUS
pa3paboTaHbl Ha 0a3e KOHTPOJUIEPOB
BC9050.

XonoaunbHbINA LLEHTP

Bcemu ycTpoiicTBaMu B XOJOAMIBHOM
meHtpe (XL) pyKoBOZUT MPOMBIIITEH-
HeIil koHTpoyep CX1020. lut ympas-
JIEHUSI yCTPOUCTBAMH XOJOIWJIHHOTO
IIeHTpa IMoKa3aH Ha puc. 8.

BximioueHue/BHIKITIOUEHNE — YUJIIepa
npousBonutcs u3 SCADA-cucTeMsl
GENESIS32, MOHUTOPUHT ¥ U3MEHEHUE
mapaMeTpoB YIPaBIISIONIETO KOHTPOJUIE-
pa 4yujiepa BBITIOTHSIOTCS Yepe3 TMpo-
rpaMMHOe obecrieueHre OT TTPOU3BOIU-
tens yniiepa. Kpome toro, B8 SCADA-
cucTeMe AYOJMPYIOTCS CUTHAJBI TIpel-
YIIPEXIeHUsI, aBapUU U PAOOTHI IJIST KaxK-
JIOTO YMJIIepa.

LupKynsmoHHbIE HACOCH KOHTYPOB
OXJIAXKIeHUST YKOMIUIEKTOBAHBI 4aCTOT-
HBIMU TIpeobpazoBarensimu ACS310. U3
SCADA-cucTeMBbl OCTYITHBI UX BKJTIOUE-
HUE U U3MEHEHUE TPOU3BOIUTETHHOCTH.
IIpenycMOTpeH aaropuTM MOAIEPKAHUS
NaBJIEHUsI HA BHIXONIE B 3aBUCUMOCTHU OT
TeMITepaTypbl 0OPATHOTO XJIAIOHOCUTEJIST
B KOHType. AKTUBM3aIUs aJrOpUT™Ma U
W3MEHEHNEe er0 HACTPOEK BO3MOXKHBI Ue-
pe3 SCADA-cuctemy.

Hacocbl B HAaCOCHBIX TpyTITIax, MOIAep-
KUBAIOIINX TUPKYISIINIO XJIaTOHOCUTE -
Jst B KoHTypax XL, yKOoMTIeKTOBaHBI
ycTpoiicTBamMu T1uiaBHOro mycka PSR
(ABB) u paboraiot B pexxume n+1. Anro-
PUTMOM TIPETYCMOTPEHBI TIONCYET U BbI-
paBHUBaHUE YaCOB HApaOOTKM KaXIOTO
Hacoca. LI{uTs! yrpaBieHNsI HACOCHBIMU
rpynIaMu CHaOXeHbl OpraHaMU PyYHOTO
YIIpaBIeHUS BKIIOUYEHNEM /BBIKITIOUEHM -
€M HaCOCOB, a TAKKe MHIUKAIINEH UX Co-
crostHusI. PaboTa KOHKpeTHOI HAaCOCHOM
TPYTIIIBI 3aBUCUT OT COCTOSTHUSI TaHHOTO
KOHTYpa, TO €CThb, €CJIN, HAaIpUMep, KOH-
TYp «MOKDBIX» TPAJMPEH HE UCIOJIb3Y-
€TCsl, HaCOCHI CTOSIT, @ KaK TOJbKO 3TOT
KOHTYp aKTUBU3UPYETCsI, HACOCHI aBTO-
MaTU4ecKu 3amyckatorcs. [mas Beibopa
aKTUBHOTO KOHTYpa OXJIAXIEHUS KOH-
neHcaropa Kaxmoro uymiiepa B XL mpen-
ycMoTpeHsl nepexiouarenu. M3 SCA-
DA-cuctemMbl TOCTYITHBI U3MEHEHUE YHC-
Jla OMHOBPEMEHHO pabOTaIOIINX HACO-
COB, a TaKXXe BKJIIOUEHUE/BBIKITIOUEHNE
BCE HACOCHOW TPYIIITBI.

«Cyxue» TpagupHU yHPaBISIOTCS CO
IIUTOB, UAYIINX B KOMILIEKTE; CUCTEMA
aBTOMATU3alUU KOHTPOJIUPYET TOJIBKO
aBapuu BEHTWISITOPOB U PETYIUPYET
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Puc. 6. IkpaH ¢ rpaciuKoM TeMnepaTypbl TENNOHOCUTENS

CUCTEMA ABTOMATWUYECKOI O ¥TIPABITEHWUA MUKPOKNVMATOM
3 QYEPEQOM TPL "TPUHBWY"
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Puc. 7. 3kpaH ana KOHTYpa cHabxkeHus BY UTN

TeMIepaTypy XJIaJOHOCUTENSI, TOCTY-
TMaoIIeTo ¢ KOHAeHcaTopa yujuiepa, my-
TEM BO3ACUCTBUS HA PEryJIUPYIOLIUNA
KJIaTaH.

BeHTUISITOPBI  «MOKPBIX» TpaaupeH
TakXe yKOMIUIEKTOBaHBI YCTPOUCTBAMU
wiaBHoro mycka PSR; anroputmom npen-
YCMOTpPEHO U3MEeHEeHNe KOJTnIecTBa pabo-
TAIONIVX BEHTWISITOPOB B 3aBUCUMOCTH OT
TEMIIEPATYPbI XJIAHOHOCUTEJIS, TIO-
CTYTIAIOIIIETO C KOHIEHCATOPA Y-
Jiepa, a TakKe BhIpaBHUBAHUE Ya-
COB HapabOTKU BEHTWISATOPOB. U3
SCADA-cucteMbl JOCTYITHBI pa3-
peleHue,/ 3ampelieHue padboOTh
KaxIOro BEHTWISITOPA, pa3pelire-
HUe/3amnpelieHne paboTsl Harpe-
BaTesisi, KOHTPOJIb COCTOSTHUI BCeX
YCTPOKCTB M YPOBHS BOMABI B Ipa-
TIApHE.

Anroputmom X1 mpemycmotpe-
HBI JIBa peXX1Ma PabOThI: OOBITHBIN
pexxuM u «[Ipaiikynep». B mepom
XJIAIOHOCUTETb OXJTaKIAeTCsT YT~
JiepamMu, a BO BTOPOM — CYXUMU
rpagupHSIMU O0e3 yJacTus ynjuiepa. Takke
CYIIIECTBYIOT PEXUMBI pabOTHl KOHTypa

BEHTWISILIMM HA TETJIO U Ha XOJIO, O HUX
OyzeT pacckaszaHo 1mo3xe. Mimeercs Takke
pexxuMm «Hanmanka», korma uz SCADA-cu-
CTeMbl JIOCTYITHO yIMpaBJIeHUE BCEMU
ycTpoiicTBamu 6e3 orpaHuuyeHuii. [lepe-
KJTIOUeHMe pexkuMoB padoTsl XL peann3zo-
BaHO MPU MMOMOIIM MOTOPU30BAHHBIX 3a-
nBmkek AUMA, ycTaHOBJIEHHBIX Ha Ma-
ructpansax XL. M3 SCADA-cuctemsl n0-
CTYIHbBI U3MEHEHUE TeMIIePaTyPHBIX yCTa-
BOK BXO/Ia/BBIXOJIA JIJISI KAXJIOTO PekuMa,

[LATERWE
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Puc. 8. Wut ynpaBneHus ycrponcTsamm
XOJIOAUNIbHOTO LieHTpa
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CUCTEMA ABTOMATWYECKO

NPABNEHWA MUKPOKITMMATOM

3 OYEPEAW TPU "TPUHBHY"

Puc. 9. 3KpaH COCTOAHMUA X0JI04UNBHOTO LieHTpa

MOHUTOPHUHT COCTOAHUSA BCEX YCTpOfICTB,
JaTYnKOB U PeJIC. 9KpaH COCTOSAHUA XOJI0-
JUJIBHOTO LICHTpPA IMMOKa3aH Ha puc. 9.

Mpouue cucremni

B IHC 6b11 iperycMOTpeH IIUT MOHU-
topuHra Ha 6aze BC9050, B koTOpBIiI TIO-
crymaet nHdopmainusg or KHC1, KHC2 u
JHC. A 8 KHC1 ucnons3ayercst mpeobpa-
30BaTe b Mgate, KOTOPbIi MPeI0CTaBIIsIeT
OTepaTopy BO3MOXHOCTb YIpaBICHUS/
MOHHUTOPHMHIAa KOHTPOJUIEPOM CUCTEMbI
yIpaBJIeHUs] HACOCHOW CTAHIIMU TIPU MO~

&

MOIIY CTIeIIMATU3UPOBAHHOTO TTPOTPaMM-
Horo obecrieueHust WILO.

OCHOBHBIE OCOBEHHOCTH
NMPOEKTA

ITo mpoekTHOMY 3aIaHUIO WHXKEHEep-
HbIE CUCTEMBI 3MaHUS JOJIKHBI OOMEeHU-
BaThCs IPYT ¢ APYroM WHbopManueir o
CBOEM COCTOSTHUY U TIOMOTATh IPYT APYTY
HaWTU NPaBUIbHbBII pEeXUM pPaOOTHI.

B xauecTBe nmpumepa MOKHO TIPUBECTH
anroput™ pabotel BY ¢ oxmamurenem.
MukpokiauMaT B OTAEJIbHBIX MOMELIe-
Husx TPLL (Hampumep, B OyTHKax) MO~
NePXKUBAETCSI B OCHOBHOM TIPY TTOMOIIN

dankoitnos. [lepcoHan momenieHus cam
BBIOMpAET yoOoOHBIN TeMITepaTypHBII pe-
KM, ¥ 1ake 3UMOI, HECMOTPST Ha Cypo-
BBI€ YPAITbCKIE MOPO3bI, OOJBIITOE KOJIU-
YECTBO MOCETUTENICH U MOLLIHOE OCBELIe-
HUE BBIHYXX/IAIOT OXJIAKAATh TIOMELLEHUE.
Takum oOpa3om, oyJaeTcs, 4To Jaxe B
XOJIOMHOE BpeMsI rofia paboTaeT qujuiep,
KOTODPBIA MPU OXJIAXXIECHUU CBOETO KOH-
JleHcaTopa MOCPEICTBOM «CYXUX» TPau-
peH BeIOpackiBaeT B aTMocdepy ompese-
JIEHHOE KOJIMYECTBO IPArOLUEHHOTO TeI-
na. [ToaroMy, 4T0OBI M30€XaTh U3TULLI-
HUX TEIUIONOTEPb U YBEJIUYUTb IHEP-
103 GeKTUBHOCTD 3JaHUS, ObUTO TIpe-
JIOKEHO UCIOJIb30BaTh 3TO TEILIO AJIS MO~
JIOTpeBa XOJIOJHOTO YJIMYHOTO BO3AyXa B
BY, TemM cambiM cHUKasi Harpysky Ha
WTII.

Pacckaxem, kak Bc€ 3TO paboTaer.
KoHTypbl ox1aXIeHUS BEHTWISILIUY 312~
HUS 00bEIUHEHBI B XOJOIUIbHOM LIEHT-
pe B oAuH 001Kl KoyiekTop. B 3aBucu-
MOCTHU OT TeMIIepaTypbl HAPYKHOTO BO3-
JiyXa 3TOT KOJUIEKTOP MOXHO aBTOMAaTH-
YeCKM MEPEKITI0YATh C peKUMa OXJIaxXIe-
HUS Ha PeXXUM HarpeBa MpY MOMOIIHU 3a-
nBuxkeK. B mepBowm ciydae (1eTHU Ba-
pUMAHT) XJIAMOHOCUTENb TIPOXOIUT Yepes
WUCMAapUTeNb 4YWUJIepa, U B KOHTYPHI
oxylaxneHusi BY nmocrynaer oxnaxaéH-
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HBII OTWICHTJINKOJIb. Bo BTOpoM (3uM-
HUI peXUM) HATPEThINl KOHIEHCATOPOM
Yujuiepa dTUJIEHTJIMKOIb TPOXOIUT CHA-
yaja 4epe3 BEHTWISIIHNIO, MOJOTpeBast
BO3JIYX, a YK€ TTIOTOM OXJIAXKIAeTCsI B «Cy-
XUX» TPAIUpPHIX. ABTOMaTUKA BEHTUIISI-
IIMOHHBIX YCTAHOBOK JOJKHA YCTaHO-
BUTH, B KAKOM peXuMe paboTaeT X0Jo-
MUJTBHBIN LIEHTP, U B HYXKHbIE MOMEHTBI
HCTIOJI30BaTh TETUIOOOMEHHUK OXJIau-
TeJisl B KauecTBe HarpesaTens. B KoHT-
posutepe XL niast KaxXaoil U3 BEHTUISI-
IIMOHHBIX KaMep HopMUPYETCsT CBOI CTa-
Tyc, KOTOPBIif BKJIIOUaeT B ce0sT TaHHbIe
O COCTOSIHUM KOHTYpa OXJIAXIEHUS U
KOHTypa Harpesa (TIoJlydeHHbIe OT KOHT-
posutepoB UTII), a Takke 3HaUeHUE TEM-
TepaTypbl Hapy>KHOTO BO3IyXa, KOTOpoe
TOXeE UCITOTb3YeTCs B AJITOPUTME PaOOTHI
BY. Tak kak Bce koHTposuiepsl BY 3na-
HUSI COEIUHEHBI B eANHYIO CETh, TO pea-
JIU30BaTh ITY 3a/1a4y HE COCTABIISIET OCO-
ooro Tpyna.

Ewme ogHa 0coOeHHOCTD CBSI3aHA C TEM,
YTO B 3JaHUM TTOANEPKUBACTCS N30BITOU-
HOE NaBJIeHue, B YEM MOXHO YOeIUThCS
TIpY TTIOMOIIY TaTYNKOB NaBJICHUs, pac-
CTaBJICHHBIX BHYTPU U CHAPYXXU 3MaHUS.
DTO MO3BOJISIET COXPAHATH B 3MaHUU 3U-
MOIf TeTu10, JIeTOM XoJo/. B mepcmexTu-
Be TJIAHUPYETCS TOIAepXKUBATh 3adaH-

HBII Tepernan AaBjieHUs, IJs1 4YEero B
KoHTpoJsuiepax BY npenycmoTpeHo orpa-
HUYEHUE MUHUMAJIBHOU U MaKCUMalb-
HOW CKOPOCTEW BEHTWISITOPOB.

B urtore pazpaboTynMkam M Hajlaauyu-
KaM CHUCTEMBI yIaJoCh peaan30BaTh Tpe-
OoBaHu4 3aKa3unka. BHeapEéHHas cucre-
Ma okazamach BecbMa 2(hGHEeKTUBHON U
paborocniocobHoit. Hanpumep, npu ot-
KTIOYEHHOM TOPOACKOM OTOIUIEHUU
MOIIHOCTU OXJIAAUTENsI, paboTalomero
Ha HArpeB, W TeIia, MOJYIYEHHOTO P
IMOMOIIM peKyIMepanuu, XBaTajao st
MOJIepXKAHWS 3aaHHON TeMIIepaTyphl
MIPUTOYHOTO BO3/yXa. YI0OHas cuctema
OTIOBEIIEHUsI O TMPEenyNpexACHUsIX U
aBapusx GENESIS32, B ToMm ynciie Bo3-
MOXHOCTb THOKOTO WCTIOJIb30BaHUS
CBOWICTB 00BEKTOB TPU MPUBSI3KE UX K
MepeMeHHBIM, TO3BOJISIET TIPU OJHOM
B3IJIsIIE HA DKPaH OTPENeTUTh TPOdIeM-
HbIE TOYKY U TIPUCTYTUTH K YCTPAHEHUTO
HETIOIaIO0K.

CraenyeT 0co00 OTMETUTH MacIITaOM-
PYEMOCTb CUCTEMBI: TPAKTUIECKH B JIIO-
0011 e€ YacTH MOXKXHO HapalnBaTh QYHK-
uuu. Ecau roBopuTh O BBIOpaHHBIX
KOHTpOJIIEpaX, TO WX BO3MOXHOCTH
OUYeHb IIMPOKU, a B Cllyyae HEXBAaTKU

BXOJIOB/BBIXOMIOB B JTIOOOM IIINTE HAWAET-
CsI MECTO JIJIST TAPBI-TPOUKHU JIMIITHUX MO-
IyJel IMMUPUHON Bcero 12 MM, MpuuéM
3aHOBO TMPUBSI3HIBATH MEPEeMEHHbIE He
motpebyetcs. Ecnu xe npu usmMeHeHUN
MpOrpaMMHOro Koja ero o0beM OyneT
MPEeBbLIIIATh JOCTYITHBI WU TTPOU3BO-
MUTEbHOCTh KOHTPOJUIepa He OyIeT co-
OTBETCTBOBATH MMOCTABJICHHBIM 3a/1auaM,
TO CYIIECTBYIOT IpyTue, 60ee Tpon3Bo-
NUTEeTbHBIE KOHTPOJUIEPHI, KOTOPBIE
MOXHO WCTIOTb30BaTh. [IporpamMMHBII
KO[II, 32 HEKOTOPBIM MCKIIIOUEHUEM, TIO/I-
XomuT st 1060i matdopmbl. SCADA-
cuctema GENESIS32 toxe maet BO3-
MOXHOCTb pacliupeHus (QyHKUWi: B
naTbHEUIeM He COCTaBUT 0CO00TO Tpyza
TOAKJTIOYUTH K Helt Momynu (hpopMupoBa-
HUS OTYETOB U PabOTHI IO PACcTIMCAHUIO,
paclIMpuTh KOJIMIECTBO PabOUMX MECT
1, KOHEUYHO XK€, YBEJIUIUTh KOTUIECTBO
TOYEK BBOJIa/BBIBOJA, KOTOPOE YXKe Ceii-
yac Ha HEKOTOPBIX 9KpaHax MOAOIIIO K
1500.

Tem BpeMeHEeM HAaUYMHAETCS TTPOEKTU-
poBaHue yeTBépToit ouepenu TPL, rue,
OyoyT WCITOIb30BAHBI
MpOrpaMMHO-aIMapaTHbie CPEACTBa, XO-
poIII0 3apeKOMEHIOBaBIIINE Ce0sT B TIPO-
eKTe TpeTheil ouepenu.
andrey.skorokhodov@gmail.com

CKOpe€ BCEro,
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